A mass media campaign aired in the Australian state of Victoria aimed to increase awareness and encourage identification of the abdominal circumference for men and women that placed them at increased risk of cancer. The evaluation assessed the extent to which ad exposure was associated with improvement in awareness, intentions and behaviours with respect to weight and cancer. Respondents were overweight or obese adults aged 30-69 years and exposure to the advertisement occurred via commercial television programmes in a natural setting. Questionnaire assessment occurred before, immediately after and 2 weeks following exposure to the advertising, and a comparison group who did not recall the ad completed the same interviews. For the main analyses, the exposure group was those who recalled the advertisement at post-exposure and follow-up (n 5 101). Those who did not recall it at either stage comprised the unexposed group (n 5 81). The campaign achieved its primary objective of increased awareness of the link between obesity and cancer and the specific waist sizes indicative of risk, as well as increased behavioural intentions with respect to weight and cancer. However, it did not have an effect on self-awareness of weight status, perceived personal risk of cancer or weight loss behaviour.
Introduction
The most recent Australian National Health Survey showed that between 1990 and 2005, the prevalence of adult obesity doubled from 9 [1] to 18% [2] . This trend is echoed throughout the developed world with obesity increasing from 23 [3] to 34% [4] in the United States over a comparable period and in England from 15 to 23% in the decade from 1993 to 2003 [5] . The World Health Organization (WHO) describes obesity as a 'global epidemic' [6] . The Australian prevalence figures are based on self-reported height and weight and therefore likely represent an underestimate [7] with the most recent measured data showing that obesity prevalence was 20% in the year 2000 [8] . Moreover, waist circumference may provide a more accurate indication of increased risk of disease [9] and data suggest rates of abdominal obesity in Australia (24%) [8] may exceed those of estimates based on guidelines for body weight classification.
Evidence suggests the increase in overweight and obesity is at least partly due to modifiable lifestyle factors such as diet and exercise [6, 10, 11] . Recent research indicates a link between obese body mass index (BMI of 30+ kg/m 2 ) [12] and increased risk for cancer of the colon [13] , breast (postmenopause) [14] , endometrium [15] and oesophagus [16] . Overweight (BMI of 25.0-29.9 kg/m 2 ) [12] is similarly associated with these cancers, with less effect on risk. Furthermore, increased risk of cancer at these sites is indicated by a waist circumference of >100 cm for men and >85 cm for women [17] . A 2005 population survey of residents of Victoria, Australia, indicated that on the basis of unprompted recall, only 1% were aware of the link between weight and cancer [18] . As well, many Australians do not recognize that they are overweight and therefore at increased risk of cancer and the proportion that misclassify their weight status is increasing over time [2, 19] . In other countries, personal perceptions of weight as healthy have also been found to differ from that of the clinical definition [20, 21] .
In 1998, the WHO noted that the mass media represents a potentially effective avenue for obesity prevention [6] . The mass media provides a highly cost-effective means of reframing a particular health issue as a public health problem and promoting relevant health behaviour change solutions to a large audience, to manage and prevent chronic disease [22] [23] [24] [25] [26] . To date, locally and internationally none have addressed the link between obesity and cancer, although a small number of campaigns have highlighted the relationship between obesity and heart disease and diabetes or as a risk to health in general [27] [28] [29] [30] . Overall though, few have addressed obesity directly but rather focussed on contributing factors such as diet and exercise [28, [31] [32] [33] [34] [35] [36] [37] [38] . For the small number addressing obesity, evaluation findings support their effectiveness in influencing knowledge and awareness of overweight and obesity as a health risk factor and the need for relevant lifestyle behaviour change [27, 29, 30] . However, findings on their ability to stimulate sustained behaviour change have generally been more limited [27, 28, 33] .
Given the problem posed by obesity both in Australia and other developed countries, there is a pressing need for population-based interventions that seek to manage and prevent it and evaluation of their effectiveness. This study presents an evaluation of the first known television campaign to highlight the association between abdominal obesity and cancer and employed a naturalistic design to provide a more accurate estimate of the real impact of the campaign. The obesity and cancer campaign evaluation aimed to determine the impact of the advertisement among the target group and to assess the extent to which ad exposure was associated with improvement in awareness, intentions and behaviours with respect to weight and cancer. The findings will add to the limited literature on the potential of mass media campaigns as a medium by which to influence obesity-related beliefs and behaviours.
Methods

Campaign background
In May 2007, Cancer Council Victoria launched the 'Piece of String' television advertising campaign aimed at addressing obesity and cancer in the state of Victoria, Australia (population 5.3 million) [39] . The campaign ran for 6 weeks during pre-booked advertising placements in 46 television programmes (23 metropolitan and 23 rural), with average weekly target audience rating points (TARPS) of 170. The campaign was targeted towards adults >30 at risk of obesity-related cancer through being overweight. The ad depicts a domestic scene with a young girl measuring two pieces of string to the target waist circumferences specified in the ad and her unsuccessful attempts to wrap the long string around her father's waist. Research is cited indicating that being overweight increases your risk of some types of cancers and the target waist measurements that men and women should not exceed. The ad can be viewed at: http://www.cancervic.org.au/ downloads/obesity_prevention/obesity_tv_ad.mpg
The Piece of String ad had its conceptual basis in social cognitive theories of behaviour change [40] [41] [42] [43] [44] . The primary objectives of the campaign were to increase awareness of the link between cancer and obesity and to encourage viewers to identify whether they are at increased risk of cancer due to their weight. The secondary objective was to influence lifestyle behaviours with respect to weight. The television advertisement was supported by a helpline and website providing further detail on the research referred to. A kit containing print materials and a tape measure was provided to callers and website registrants.
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Initial focus group testing indicated that the ad provided new information about the link between cancer and obesity required to create awareness. The use of waist measures provided an objective tool for respondents to identify themselves as being at risk of obesity-related cancers and encouraged them to do so. There was also some indication that viewers would recall the specific waist measurements.
Design and sample
Evaluation of the short and medium term impact of the ad campaign was undertaken using a Natural Exposure SM Advertising Research methodology [45] where respondents view the campaign in commercial television programmes in their usual home environment. Respondents were asked to watch a television programme they normally choose and in which the ad had been placed, without cuing them that the ad was the focus of the research. Respondents were randomly recruited from the Roy Morgan Single Source database of 55 000 previous survey participants. Inclusion criteria were met by 4317 respondents who were overweight or obese (BMI >25 kg/m 2 ) [12] , aged 30-69 years and resided in Victoria. The sample was stratified to compose 50% parents of children under 17. The evaluation employed a pretest-post-test controlgroup design comprising three phases: pre-exposure, post-exposure and follow-up interview. At preexposure, 519 respondents were recruited to watch a television programme they usually viewed, during which the ad was scheduled to air. Of these, the exposure group viewed the ad both immediately post-exposure and again at follow-up (n = 101). The comparison group did not recall the ad at either phase (n = 81).
Measures and procedure
Sociodemographic characteristics measured were age, sex, BMI, location, parental status, daily TV hours, work status, education, income and Index of Relative Socio-Economic Advantage/Disadvantage (IRSAD). The IRSAD is a socio-economic index based on postcode and derived from area attributes such as income and occupation [46] .
The pre-exposure interviews took place 1-3 days before each programme aired in the first week of the campaign. The post-exposure interviews were conducted 1-2 days after the scheduled programme and the follow-up interviews were approximately 2 weeks after the scheduled programme.
Pre-exposure interview
At pre-exposure, respondents were asked a series of questions to provide unprompted assessments of their awareness of the link between cancer and overweight/obesity (and related lifestyle factors: diet and exercise), awareness of their own weight status, perceived personal risk of cancer, short-term behavioural intentions with regard to weight loss, as well as actual weight loss behaviour (see Table I ). To reduce response bias and cuing to cancer, each question regarding cancer was embedded with equivalent questions in relation to having a car accident and a house fire. These questions were asked again at post-exposure in order to measure any immediate change in awareness, intentions and behaviours and again at follow-up interview to assess medium term change.
Post-exposure interview
At post-exposure, respondents who had watched a programme within which the ad aired (and at least some of the ad breaks) were asked whether they had seen any advertisements during the programme with a health or illness message. Those who had were asked to describe the message (unprompted recall). If they did not mention cancer and weight, or had not seen such an ad, it was described in full (prompted recall). Respondents who recalled seeing an ad with a cancer and weight message and those who indicated they had seen it after being prompted were asked to describe the ad. Respondents who correctly described the ad were asked whether it prompted them to measure their waist size and whether they recalled the specific waist measurements associated with increased cancer risk.
To measure their cognitive responses to the ad, respondents were asked whether it provided them with new information, was relevant to them and to someone close to them. To measure affective Mass media cancer and abdominal obesity campaign responses, they were asked whether it made them concerned about their waist size and their risk of cancer and that of someone close to them.
Follow-up interview
In addition to again being asked the pre-exposure questions, respondents were asked whether they measured their waist size.
Data analyses
Multiple logistic regression analyses using a randomeffects model for cases with non-independent outcomes [47] were used to compare the exposed versus unexposed groups across the study phases on awareness, intentions, and behaviours with respect to weight and cancer. For the main analyses, the confirmed exposure group comprised respondents Table II summarizes the demographic profile of the sample by study phase and group. Compared with the general population, the sample was skewed towards higher socio-economic status (SES), with 36.5% being in the highest IRSAD quartile and 39.0% having completed tertiary education (compared with 28.3% for the general population) [48] , but were otherwise similar. Compared with the unexposed group, the exposed group comprised a greater proportion of females, those less likely to be employed in full-time work, and who watched more hours of commercial television per day.
Results
Respondent characteristics
Exposure to the Piece of String advertisement
Of the 519 respondents who agreed to watch one of the television programmes during which the Piece of String advertisement aired, 283 (54.5%) watched such a programme and the advertising breaks to some degree. Of these, 10.6% (n = 30) had seen an advertisement during the programme with a health or illness message and described the weight and cancer message (unprompted recall). Another 54.4% (n = 154) recalled seeing the ad after a description was read out to them (prompted recall). Overall, 65.0% (n = 184) of those who watched at least some of the ad breaks recalled the advertisement either unprompted or prompted. Of the 457 respondents who completed an interview at post-exposure, 358 were recontacted 2 weeks later.
Of those who had watched television over the intervening period (328), 76.5% (251) recalled the advertisement. Base: total correctly recalled ad at post-exposure and viewed ad at follow-up (exposed: n = 101). b Base: total did not view ad at post-exposure or follow-up (unexposed: n = 81). **P < 0.01, ***P < 0.001.
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Recall of the Piece of String advertising messages
Respondents' descriptions of the ad indicated that close to 30% (28.3%) recalled the primary advertising message, which was the link between weight or waist size and cancer, though just over one-third (36.4%) named weight or waist size alone as the key message of the ad. More than one in three (37.8%) recalled, unprompted, the waist measurements associated with increased risk of cancer for men (100 cm) or women (85 cm) or both. Other respondents recalled a more general message about the impact of weight on health (11.4%) or linked weight with a specific illness other than cancer (8.7%).
Responses to the Piece of String advertising messages
Of those who had watched a designated television programme, 152 respondents demonstrated complete recall of the Piece of String ad immediately post-exposure (32 respondents were unable to describe the ad in full). Measurement of retention of the information provided by the ad indicated that almost two-thirds (63.4% of males and 64.2% of females) correctly reported the waist sizes associated with an increased risk of cancer for their gender, when prompted to do so. Assessment of cognitive responses to the ad showed it provided 71.1% of respondents with new information, which 62.5% saw as relevant to them and 66.5% saw as relevant to someone close to them. Affective responses showed 56.6% were concerned about their waist size following exposure to the ad, and 60.5% were concerned about that of someone close to them. In addition, 42.1% agreed the ad made them concerned about their risk of cancer and 52.0% that of someone close to them.
Effect of ad exposure on awareness, intentions and behaviours
Of respondents who demonstrated complete recall of the ad at post-exposure, those who also viewed it at follow-up comprised the confirmed exposure group (n = 101) and those who did not recall the ad at either stage comprised the unexposed group (n = 81). An immediate response to the ad was evidenced in the 13.9% of respondents in the exposure group who measured their waist size at postexposure, increasing to 25.7% 2 weeks later at follow-up.
Awareness of the link between cancer and obesity
At each of the study phases, respondents were asked about the three most important lifestyle factors, other than smoking, that increase their risk of cancer. Table III shows that awareness of the link between cancer and overweight/obesity was more likely among the exposed than the unexposed group [odds ratio (OR) 5.0; 95% confidence interval (CI): 2.1-11.8, P < 0.001], at post-exposure and followup. Mentions of diet, a lifestyle factor related to obesity, were also more likely in the exposed group at post-exposure compared with the unexposed group; however, a similar pattern of effects was not found for exercise.
Awareness of weight status and perceived cancer risk
Respondents' self-classification as underweight, a healthy weight, overweight or obese was compared with their actual BMI category. Respondents misclassified their weight status where they considered themselves a healthy weight or underweight. Overall, 40% of respondents (46% of males and 34% of females) misclassified their weight status at pre-exposure. Multivariate analysis of awareness of weight status showed no difference in likelihood of misclassifying weight status between the groups at post-exposure or follow-up. The mean (standard deviation) perceived risk of cancer was 2.7 (1.1) and multivariate analysis showed no difference between the groups across the study phases.
Reported weight loss intentions and behaviours
At each phase, respondents were asked if they intended to change any lifestyle factors in the next 2 weeks to reduce their risk of cancer (see Table IV ). Mentions of weight loss, diet and exercise, all B. Morley et al.
behaviours associated with weight reduction, were combined. The exposed group was more likely than the unexposed group to mention weight loss intentions following initial exposure (OR 2.2; 95% CI: 1.2-4.2, P < 0.05). However, these results were not maintained 2 weeks later at follow-up.
Respondents were asked at pre-exposure and follow-up, whether they had changed any lifestyle factors in the last 2 weeks, to reduce their risk of cancer (see Table IV ). Multivariate analyses of mentions of weight loss behaviours showed respondents were more likey to change these behaviours at follow-up, compared with preexposure. However, there was no difference between the study groups, suggesting that exposure to the ad did not impact on behaviour.
Discussion
The Natural Exposure evaluation indicated moderate awareness of the Piece of String ad with the majority of overweight or obese adults (65%) recalling it (unprompted or prompted) following initial exposure. Recall rose to 76.5% 2 weeks later, suggesting that the target group was exposed to a meaningful dose of the advertising message over the first 2 weeks of the campaign. Exposure was comparable with that associated with other obesityfocussed campaigns (57-65%) [29, 30] as well as those aimed at influencing antecedent factors among the target group (70-72%) [31, 35] and with reach measured among whole populations (56-57%) [28, 32] .
While the message about weight or waist size was the most salient for respondents, over one in four recalled the key message regarding the link between obesity and cancer. The impact of the ad was also tested by comparing unprompted awareness of the message before and after exposure and among those who did and did not recall the ad. In line with previous research, baseline unprompted awareness was extremely low [18] . Respondents exposed to the ad were five times as likely to be aware of the link between obesity and cancer as the Group: study group effect; Phase I: post-exposure study phase effect; Phase II: follow-up study phase effect; Group 3 Phase I: group by post-exposure study phase interaction; Group 3 Phase II: group by follow-up study phase interaction.
a Base: total correctly recalled ad at post-exposure and viewed ad at follow-up (exposed: n = 101). b Base: total did not view ad at post-exposure or follow-up (unexposed: n = 81).
c Statistical analyses testing for effects of group and study phase (main effects and interaction) controlled for sociodemographic variables: age, sex, BMI, location, parental status, daily TV hours, education, work status, income, IRSAD. *P < 0.05, **P < 0.01, ***P < 0.001. NB. Multiple responses allowed.
unexposed group. These results were maintained 2 weeks later at follow-up. This indicates that exposure to the ad was associated with increased awareness of the link between obesity and cancer and therefore suggests the campaign achieved its primary objective. Further evidence of the immediate impact of the ad is indicated by a change in behavioural intentions with respect to weight and cancer, immediately following exposure. Those exposed to the ad were more than twice as likely as those unexposed to report weight loss-related intentions to reduce their risk of cancer. However, this increase was not maintained at follow-up, suggesting additional cuing or reinforcement may be required in order to move respondents from intention to longer term behavioural change [32] .
The other primary objective of the campaign was to encourage viewers to identify whether they are at increased risk of cancer due to their weight. Among all those who recalled the ad at post-exposure, almost two-thirds acquired knowledge of the specific waist measurements associated with increased risk of cancer. Further, immediately following exposure, 13.9% of respondents who recalled the ad measured their waist to determine whether they were at increased risk of cancer. This figure increased to one-quarter (25.7%) when respondents were given an additional 2 weeks following initial exposure. The provision of objective waist measures was aimed at increasing awareness of self-classification as overweight or obese and therefore of increased risk of obesity-related cancers. In line with previous Australian research [2] , 40% of respondents misclassified their weight at baseline. The ad did not influence respondents' assessment of their weight status immediately post-exposure, and no re-evaluation of their weight assessment was made after subsequent exposure to the advertising.
There was also a lack of increase in perceived personal risk of cancer following exposure to the ad, suggesting the ad did not impact on respondents' risk self-assessment for developing cancer. Overall, these results suggest that the ad did not have a significant impact on self-awareness of weight status and therefore perceived risk of obesity-related cancer. This conclusion is further supported by the greater proportion of respondents reporting the ad was relevant to someone close to them compared with themselves, and similarly concern about the waist size and cancer risk of someone close to them. Further, the proportion who saw the ad as relevant to them was comparatively lower than that found among smokers for anti-smoking Group: study group effect; Phase I: post-exposure study phase effect; Phase II: follow-up study phase effect; Group 3 Phase I: group by post-exposure study phase interaction; Group 3 Phase II: group by follow-up study phase interaction.
c Statistical analyses testing for effects of group and study phase (main effects and interaction) controlled for sociodemographic variables: age, sex, BMI, location, parental status, daily TV hours, education, work status, income, IRSAD. *P < 0.05, **P < 0.01. NB. Multiple responses allowed.
campaigns [49] . There is also the possibility that respondents who recalled the ad did not believe the message about the link between obesity and cancer. Based on theories of health-related behaviour, in particular the Health Belief Model which suggests that decisions about health-related behaviours are made based on an individuals' attitudes and beliefs [42, 44] , if the message of the ad was recalled and accepted (perceived threat), and an accurate appraisal of weight status was made (perceived susceptibility), it might be expected that respondents would increase their perceptions of their own risk of cancer (perceived severity) leading ultimately to behaviour change aimed at risk reduction. Not surprisingly then, differences were not found for weight loss-related behaviours between those who did and did not recall the ad. Overall, these findings are in line with previous research, particularly in relation to obesity prevention behaviours such as diet and exercise, which has suggested that short-term media campaigns stimulate improvements in knowledge and awareness; however, significant behaviour change is not manifested in the short term [32] [33] [34] 38] . It is likely that given the obesity and cancer message provided new information; knowledge acquisition represents the necessary but not sufficient cause of eventual behaviour change aimed at reducing obesity-related cancer risk. In line with theories of individual behaviour change from social psychology [43] , evaluation research suggests that media campaigns providing new information may initially produce a change in behavioural intentions which may in the longer term lead to sustained behaviour change [32] . Indeed, as outlined previously, the present study showed an early indication of increased intentions with regard to weight loss behaviour following initial exposure to the ad.
Some limitations must be taken into account in interpreting these results. Firstly, the unexposed group cannot be considered a true control group, since while respondents were unable to recall the ad even after detailed prompting, this does not guarantee they were never exposed to it. Secondly, a response rate of 12% was achieved when 519 of the 4317 potential respondents who met the inclusion criteria agreed to watch a programme. However, the denominator is inflated by the inclusion of respondents who were not regular viewers of one of the programmes and would have been ineligible. Thirdly, there are a number of limitations associated with the follow-up phase of the study. Despite efforts to minimize response bias and cuing to cancer, respondents who recalled the ad may have been primed following the post-exposure interview which focussed on the key messages of the ad, thereby over-reporting effects at follow-up interview. It is notable then that the strongest effects are found immediately post-exposure. In addition, while the study seeks to determine the impact of the ad in a natural setting, it is limited in doing so at follow-up as asking questions about the ad at postexposure would likely have influenced subsequent responses. Finally, the rate of loss to follow-up of the sample used for statistical comparisons was 44.3% (33.5% of exposed and 55.2% of unexposed respondents), resulting in relatively small numbers of study participants in the main analyses and reduced power to detect differences. However, analyses of baseline characteristics of those retained versus those lost to follow-up indicated the two groups were similar, except for loss of a greater proportion of females than males.
Conclusions
The Piece of String obesity prevention campaign had an impact on its target audience with the majority of overweight and obese adults recalling seeing the ad. An immediate response was evidenced in the one in seven respondents who measured their waist size in the 1-2 days following exposure to the ad with the proportion increasing to one in four, 2 weeks later. Moreover, awareness of the link between obesity and cancer increased following exposure among respondents who recalled the ad, with no corresponding increase among those who did not. However, the proportion that classified their overweight or obese weight status as healthy did not decrease following exposure to the ad.
Mass media cancer and abdominal obesity campaign Similarly, respondents' perceived risk of cancer did not increase following exposure. The proportion who intended to undertake weight loss-related behaviours increased immediately after exposure to the ad among those who recalled it and not among those who did not; however, this was not maintained at follow-up, and actual behaviour change was not affected by whether the ad was recalled.
Overall, the results suggest the campaign achieved its primary objective of increased awareness of the link between obesity and cancer and the specific waist sizes indicative of risk; however, it did not have an overall effect on self-awareness of weight status or on perceived risk of cancer. Those who recalled the ad took away the key message about the increased risk of cancer associated with obesity but may have exempted themselves from relevance of this message, misclassifying themselves as being a healthy weight and seeing it as more relevant to others, and thereby not achieving a corresponding increase in their perceived personal risk of cancer. Future campaigns will need to address this barrier in order to influence behaviour.
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